TITLE OF THE INVENTION 



Ink Jet Printer 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an ink jet printer using ultraviolet 
curing ink and more particularly, it relates to an ink jet printer using 
ultraviolet curing ink, which has a long life. 

10 Description of the Background Art 

The conventional ink jet printer is disclosed in the following patent 
document 1, for example. Fig. 8 is a view showing an essential part of the 
conventional ink jet printer using ultraviolet curing ink, which is disclosed 
in the following patent document 1. 

15 According to the ink jet printer using the ultraviolet curing ink, the 

ultraviolet curing ink is applied onto a recording medium such as a 
recording sheet, and the ultraviolet curing ink is cured and fixed on the 
recording medium by irradiation of ultraviolet (UV) to form an image. 

Referring to Fig. 8, a conventional ink jet printer 101 using the 

20 ultraviolet curing ink, comprises ink nozzles 103 mounted on an ink jet 

head 102, scanning a recording sheet (recording medium) P in accordance 
with the movement of the ink jet head 102 and jetting out ultraviolet curing 
ink (referred to as ink also hereinafter) on the recording sheet P, a 
ultraviolet lamp 104 emitting ultraviolet light to cure and fix the ultraviolet 

25 curing ink emitted from the ink nozzle 103 and applied to the recording 
sheet P, an ink tank (not shown) containing ink before supplied to the ink 
nozzle 103, a guide rail 106 guiding the ink jet head 102 along the 
longitudinal direction (along the direction shown by arrow A or B) when the 
ink jet head 102 is moved, conveying device (not shown) for conveying the 

30 recording sheet P at the time of recording, a maintenance unit 110 
performing maintenance for the ink nozzle 103, a home position (not shown) 
in which the ink jet head 102 is in a standby state, a controller (not shown) 
controlling each component and the like. 

In this example, the ink jet head 102 comprises four ink nozzles each 

35 for each color used in printing, two ultraviolet lamps 104 (provided on both 



1 



sides of the ink jet head 102 in the scanning direction) and the like. Each 
ink nozzle 103 comprises an outlet (not shown) from which the ultraviolet 
curing ink corresponding to each color is jetted out, at a lower face, for 
example. In addition, the ultraviolet lamp 104 emits ultraviolet light in 
5 the downward direction also, for example. 

The maintenance unit 110 comprises a suction cap 171 covering the 
lower surface of the ink nozzles 103 and sucking ink from the outlet in a 
sealed state, a drip cap 172 dripping the ink ejected by air ejection of the ink 
from the outlet to a waste ink tank 175 positioned at lower part of the 
10 maintenance unit 110, after the ink was sucked by the suction cap 171 , and 
a blade 173 cleaning off the ink remaining at the outlet of the ink jet head 
102 after the air ejection was performed on the drip cap 172. The suction 
caps 171 are arranged so as to be able to suck the plural number of ink 
nozzles 103 simultaneously at the time of maintenance. In addition, the 
15 maintenance unit 110 comprises a suction pump 174 for sucking the ink 
nozzle 103. The ink sucked from the outlet by the suction pump 174 is also 
dripped into the waste ink tank 175. 

The maintenance unit 110, the suction cap 171, the drip cap 172 and 
the blade 173 are made of rubber. 
20 [Patent Document l] Japanese Unexamined Patent Publication No. 

2003-145725 (paragraph numbers [0007], [0008] and [00 11], Fig. l) 

According to the conventional ink jet printer using the ultraviolet 
curing ink, since an ultraviolet emission lamp for emitting ultraviolet light 
is used, the lamp cannot be easily turned off and the lamp has to be kept on 
25 while used in general. Therefore, there is a problem that power 
consumption is large. 

In addition, there is a problem that it takes time to light the 
ultraviolet lamp at the time of start, so that it takes time until the printing 
starts. 

30 Furthermore, since the ink nozzle is capped at the maintenance unit 

110 while the ultraviolet lamp is on, the capping rubber deteriorates by the 
ultraviolet light and heat and its life becomes short. 

Still further, even when the lamp is turned off at the maintenance 
portion, there is a problem that the capping rubber deteriorates, the sheet 

35 medium gets burned, warps or expands by the heat of the lamp. 
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SUMMARY OF THE INVENTION 
The present invention was made in order to solve the above problems 
and it is an object of the present invention to provide an ink jet printer 
5 using ultraviolet curing ink, which contributes to energy saving, is quick to 

start and has a long life. 

An ink jet printer forming an image using ultraviolet curing ink 
according to the present invention comprises an ink jet head jetting out the 
ultraviolet curing ink onto a predetermined sheet, moving means for 
10 moving the ink jet head relatively to the sheet and an LED provided in the 
moving direction of the ink jet head and emitting ultraviolet ray. 

According to the present invention, the light source for irradiating the 
ultraviolet curing ink is the LED which emits ultraviolet ray. Since the 
LED is used, the power consumption is not so large as in conventional 
15 example and since the heat is not generated, the rubber does not deteriorate 
nor the medium is not adversely affected by the heat. 

Still further, since the LED has a short wavelength, it does not contain 
light which has a long wavelength and becomes an unnecessary heat source, 
so that the printing medium is not adversely affected and measurement to 
20 radiate the heat of the ink jet printer and the like is not necessary. 

As a result, there can be provided the ink jet printer which can 
contribute to the energy saving, be quick to start and have a long life. In 
addition, since the lamp is not used, it becomes compact in size. 

Preferably, the LED is provided also in the direction opposite to the 
25 moving direction of the ink jet head. 

Still preferably, the LED comprises a plurality of LED elements 
arranged in rows and columns, and the plural LED elements comprise 
first-wavelength LED elements emitting first-wavelength ultraviolet light, 
and second-wavelength LED elements emitting ultraviolet light whose 
30 wavelength is longer than the first wavelength. 

Still preferably, the LED comprises a plurality of first-wavelength 
LED elements and second-wavelength LED elements, and the plural 
first-wavelength LED elements and second-wavelength LED elements are 
arranged alternately in the moving direction. 
35 Still preferably, the plural first-wavelength LED elements of the 
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plural first-wavelength LED elements are arranged closer to the side of the 
ink jet head than second-wavelength LED elements in its moving direction. 

Still preferably, the moving device moves the ink jet head in the main 
scanning direction which is a feeding direction of the sheet, and in the 
5 secondary scanning direction which intersects with the feeding direction of 

the sheet at right angles, and the plural first-wavelength LED elements are 
arranged in the secondary direction of the ink jet head and the plural 
second-wavelength LED elements are arranged on the main scanning side 
of the ink jet head. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a view showing an outline of an ink jet printer according to 
one embodiment of the present invention; 

Fig. 2 is a view showing a state in which the ink jet printer is 
15 performing printing; 

Fig. 3 is a view showing a state in which a nozzle is separated from a 
capping unit at a capping position; 

Fig. 4 is a view showing a state in which the nozzle is covered by the 
capping unit at the capping position; 
20 Fig. 5 is a view showing an arrangement example of ultraviolet 

irradiation LED elements; 

Fig. 6 is a view showing an arrangement example of ultraviolet 
irradiation LED elements; 

Fig. 7 is a view showing an arrangement example of ultraviolet 
25 irradiation LED elements; and 

Fig. 8 is a view showing an essential part of the conventional ink jet 
printer. 

DESCRIPTION OF THE EMBODIMENTS 
30 One embodiment of the present invention is described with reference 

to the drawings hereinafter. 

Fig. 1 is a schematic view showing a whole constitution of an ink jet 
printer using ultraviolet curing ink according to this embodiment of the 
present invention. 

35 Referring to Fig. 1, an ink jet printer 10 comprises a body 11 and legs 
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18 supporting the body 11. The body 11 comprises an ink jet head 15 
ejecting the ultraviolet curing ink, a guide rail 16 serving as a guide when 
the ink jet head 15 is moved in the secondary scanning direction, that is, the 
longitudinal direction in Fig. 1, an operation panel 13 provided at one end of 
5 the body 11 and a side cover 12 provided at both ends of the body 11. 

A front cover 21 is provided at the front of the body 11 and a platen 20 
is provided at a lower part of the ink jet head 15. A pinch roll lever 19 for 
pinching a sheet (not shown) with a pinch roll (not shown) on the platen 20 
at the time of printing by the ink jet head 15 is provided at the left end of 

10 the body 11. 

Then, the ink jet head 15 is described. Fig. 2 is a front view showing 
an essential part of the ink jet head 15. Referring to Fig. 2, the ink jet 
head 15 is driven by a motor (not shown) through a driving chain 17 along 
the guide rail 16 in the secondary scanning direction (longitudinal direction 

15 shown by an arrow in Fig. 2). Meanwhile, the sheet to be printed is 

conveyed while pushed by a pinch roller (not shown) in the scanning 
direction (the direction toward a sheet) which crosses the secondary 
scanning direction at right angles. 

The ink jet head 15 has ink jet nozzles 24 ejecting the ultraviolet 

20 curing ink, and ultraviolet irradiation LEDs 25a and 25b provided on the 
moving direction side of the ink jet head 15 with respect to the ink jet nozzle 
24. The ink jet nozzles 24 comprises an ink jet nozzle 24a outputting black 
ink and an ink jet nozzle 24b outputting color ink. Fig. 2 shows a state in 
which the ink jet head 15 is performing printing. 

25 Then, a capping unit 30 protecting the ink jet head 15 is described. 

The capping unit 30 is provided on one end, on the side of the operation 
panel 13, for example of the body 11 of the ink jet printer 10. 

Fig. 3 is a view showing a detail of the capping unit 30 and a state in 
which the ink jet nozzle is separated from the capping unit 30. Referring 

30 to Fig. 3, the capping unit 30 comprises a board 50 provided in contact with 
a side end 27 of the operation panel 13 of the body 11, a shaft 53 provided in 
the board 50, a lever 32 swingablly connected to the shaft 53 through an 
elongate hole 35, and a slider 31 connected to the lever 32 through a shaft 
51 and constituted so as to receive the ink jet nozzle 24 when the ink jet 

35 head 15 is moved toward the capping unit 30. 
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The capping unit 30 is constituted such that when the ink jet head 15 
is moved toward the capping unit 30 provided at the end of the body 11, the 
slider 31 lifts up by movement of the slider 31 and rotation of the lever 32, 
and capping members 33 and 34 provided on the slider 31 are attached to 
5 the ink jet nozzles 24a and 24b of the ink jet head 15 (Fig. 4). 

The slider 31 is mounted on an upper end of a coil spring 54 having a 
lower end fixed to the board 50 and slanting to the side of a printing region 
and set in a buckled state on the side of a non -printing region (on the side of 
the end 27). 

10 Thus, in the non-capping state, as shown in Fig. 3, the slider 31 having 

one end regulated by a lowermost end of a slanting surface 46b of a guiding 
member 46 and a middle part regulated by the lever 32 is forced toward the 
printing region side by the coil spring 54, so that it can maintain a position 
in which a distance "d" which is suitable for air ejection can be formed 

15 without bringing the capping members 33 and 34 into contact with the 
nozzles 24a and 24b. 

Then, a description is made of a specific arrangement state of the LED 
elements in the ultraviolet irradiation LED. Basically, since energy 
allocation at a short wavelength and a long wavelength required for curing 

20 the ink depends on the ultraviolet curing ink to be used, it is preferable that 
the allocation and an amount of the LED elements is set depending on the 
ink to be used. More specifically, in a case of the ultraviolet ink, a surface 
of the ultraviolet curing ink is cured at a short wavelength of 250 to 300nm, 
and the inside is cured and fixed to a medium at a long wavelength of 

25 300nm to 370nm while a dot configuration is maintained. Therefore, an 

irradiation condition suitable for the ink can be formed by arranging the 
LED elements to be suitable for the curing reaction wavelength of the ink. 
Its example is described hereinafter. 

Figs. 5 A and 5B are schematic views showing the ink jet head 15 

30 shown in Fig. 2 and ultraviolet irradiation LEDs arranged on both sides 
thereof. Fig. 5Ais a font view seen from the same direction as in Fig. 2 and 
Fig. 5B is a fragmentary view taken in the direction of arrows B in Fig. 5A. 
In the drawing, # designates a short-wavelength LED element and O 
designates a long-wavelength LED element. Referring to Figs. 5A and 5B, 

35 according to this embodiment, the long-wavelength LED elements and the 
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short-wavelength LED elements are mutually and alternately arranged in 
the shape of a matrix. This arrangement can be suitable for any 
ultraviolet curing ink. 

Figs. 6A and 6B are views showing another arrangement of the 
5 ultraviolet irradiation LED elements. Fig. 6A corresponds to Fig. 5A and 
Fig. 6B is a fragmentary view taken in the direction of arrows B in Fig. 6A. 
In Figs. 6A and 6B also, # designates the short-wavelength LED element 
and O designates the long-wavelength LED element. In this case, the 
short-wavelength LED elements are arranged on the side close to the ink jet 

10 head and the long-wavelength LED elements are arranged on the side apart 
from the ink jet head. 

As described above, since the short-wavelength ultraviolet is for the 
purpose of curing the surface of the dot and maintaining a dot configuration, 
they are arranged close to the ink jet head 15 so as to be able to irradiate 

15 the ink immediately after outputted. 

Figs. 7A and 7B are views showing another arrangement of the 
ultraviolet irradiation LED elements. Referring to Figs. 7 A and 7B, the 
short-wavelength LED elements are arranged on both sides of a ink jet head 
24 in the secondary scanning direction and the long-wavelength LED 

20 elements are arranged in the main scanning direction. Although Fig. 7A 
corresponds to Fig. 5A, the long-wavelength LED elements are omitted and 
Fig. 7B is a fragmentary view taken in the direction of arrows B in Fig. 7A. 
In Figs. 7A and 7 B also, • designates the short-wavelength LED element 
and O designates the long-wavelength LED element. In this case, the 

25 short- wavelength LED elements are arranged in the secondary scanning 

direction (direction shown by "a" in the drawing) which is the moving 
direction of the ink jet head 15 so as to emit the short-wavelength 
ultraviolet immediately after the printing by the ink jet head 15, and the 
long-wavelength ultraviolet is emitted after the ink jet head was moved in 

30 the main scanning direction (direction shown by "b" in the drawing). 

In the above embodiment, as the wavelength of the LED element 
which cures the ultraviolet curing ink, the example using two kinds of long 
wavelength and short length was described. However, there are some ink 
whose reaction wavelength is one wavelength or three wavelengths and 

35 more. Therefore, other than the two kinds of long and short wavelengths, 



7 



it is preferable that the LED element which outputs the wavelength 
suitable for the ink is selected and arranged depending on the required 
allocation. 

Although the description was made of the example in which the LEDs 
are arranged on both sides of the ink jet head because the description was 
made of the two-way printing in the above embodiment, the present 
invention is not limited to this and in a case of single -direction printing, 
there is provided one lamp on one side of the head. Although the two-way 
printing can be performed with one lamp, since a printing texture of each 
pass changes depending on the printing direction, it is preferable that the 
lamp is provided on each side of the head. 

Although the ink jet printer was described in the above embodiment, 
the present invention is not limited to this and may be applied to an ink jet 
printer having a function of a cutter. 

Although the present invention was described with reference to the 
drawings above, the present invention is not limited to the illustrated 
embodiments only. Various modifications and variations can be added in 
the same or an equivalent range of the present invention. 



8 



